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I. INTRODUCTION
In 111, R. Zamir extended an important series of Fisher Information Inequalities (FII), first derived in [2] , to the case of non-invertible linear systems. In this paper, we provide an alternate elementary derivation of Zamir's inequalities, and show how the concept of extractable component [l] characterizing the cases of equality is related to the notion of minimum norm solution of the linear system. 11. A NEW DERIVATION OF ZAMIR'S F.I.I.
In this paper, we consider a linear system with ( n x 1) random input vector X and ( m x 1) random output vector Y , represented by a full row rank m x n matrix A, as
The probability densities fx and f y are supposed to satisfy regularity conditions [2], and we denote 4x and 4~ their respective score (log derivative) functions. The following first theorem extends [3, Lemma 11.
Theorem 1 The best estimate (in the minimum mean square error sense) of + x ( X ) from observations Y as
Ox (X) = AT4y ( Y ) ( 1) We propose here a simple proof of this theorem by showing that, for any multivariate function
. This result follows from elementary algebraic computation rules involving the score functions. The proof follows then from the classical orthogonality property of the MMSE estimate. Observe that theorem 1 extends [3, Lemma 1 1 since the components of X are not supposed independent here.
Next, as was shown in [l] , theorem 1 implies the following FII:
The simplified proof we propose here follows from the positivity of block matrices U1 and U2: 
non-invertible linear systems

CASE OF EQUALITY IN ZAMIR'S F.I.I.
In this section, the components Xi of X are supposed mutually independent. The case of equality in inequality (3) is characterized by the following theorem. As a conclusion, equality in (4) requires that all components of X that differ from the components of the minimum norm solution X O and that influence the output Y -the socalled non-extractable and non-irrelevant [l] components of X -should have a gaussian distribution.
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